Cultured heart cell reaggregates: a model for studying relationships between aging and lipid composition.
Cultured heart cells serve as a common model for studying the electronphysiology and pharmacology of intact cells of the myocardium from which they are derived (Sperelakis, N. (1982) in Cardiovascular Toxicology (Van Stel, E.W., ed.), pp. 57-108, Raven Press, New York). In this study, heart cell reaggregates were used for investigating the relationship between lipid composition and aging of the heart cells. Spherical reaggregates were prepared from newborn, 3- and 18-month-old rats, respectively. They were grown for 6 days in culture and then analyzed for their lipid composition and creatine phosphokinase levels. There was an age-related increase in total phospholipids and cholesterol level per unit of cell protein. Due to a relatively greater increase in the cholesterol, the mole ratio of cholesterol to phospholipids increased with animal age. The phospholipid composition was also affected. Thus, sphingomyelin levels increased, while those of phosphatidylcholine decreased; these alterations became much more pronounced with increasing animal age. All these changes could be affected by adding small unilamellar vesicles composed of egg phosphatidylcholine to the growth medium on the 5th day after seeding. Such treatment resulted in a lesser ratio of cholesterol to phospholipid as well as sphingomyelin to phosphatidylcholine, without reducing the total phospholipid per unit protein; the level of creatine phosphokinase was also reduced. This study demonstrated that cultured heart reaggregates can serve as a model for studying aging of the whole animal. Its main advantage is the ability to employ cells from rats of any desired age. Currently this is not possible for cultured heart monolayers.